Potentiation of DNA mediated gene transfer in NIH3T3 cells by activators of protein kinase C.
The mechanisms involved in the translocation of exogenously added genetic information through the cellular cytoplasm and into the nucleus are essentially unknown. Several trans-cytoplasmic translocation systems operate within cells to transport information received by the plasma membrane into the nucleus. Protein kinase C may be functionally involved in many of these translocation mechanisms. In order to explore the involvement of protein kinase C activation in the cytoplasmic translocation of DNA, NIH3T3 fibroblasts were transfected using the calcium-phosphate co-precipitation method with a plasmid containing the lacZ gene and treated with tetradecanoylphorbol 12,13-acetate (TPA) or 1,2-dioctanoylglycerol (DiC8). Addition of TPA or DiC8 immediately after glycerol shock resulted in a 5-7-fold increase in the number of cells expressing beta-galactosidase as well as a concomitant increase in the total amount of beta-galactosidase activity in the population during periods of transient and stable expression. TPA added at later times resulted in lesser increases in the efficiency of transfection. In contrast, TPA added at the time of addition of the calcium-phosphate precipitate inhibited transfection. In support of a role for protein kinase C activation in enhancing DNA transfection, the TPA analog 4 alpha-phorbol 12,13-didecanoate, which does not activate protein kinase C, was ineffective at enhancing transfection. Furthermore, treatment of cells with the protein kinase C inhibitor sphingosine blocked the TPA-mediated increase in transient and stable expression. The results suggest that protein kinase C activation enhances transfection of exogenous DNA through an as yet unknown mechanism.